An inventory of Sumatran medicinal plants, and reports on their chemistry and conservation carried out in the last three decades are reviewed.
800 Natural Product Communications Vol. 7 (6) 2012 Arbain known ones were isolated. It was also found that some common ecotype medicinal plants that are found in Sumatra showed characteristic chemical constituents. In this review, the chemical studies of some of the biologically important plants collected in Sumatra are described.
Apocynaceous plants

Antidesma montana Bl:
Traditionally used to treat eye and skin infections, the plant was found to contain the peptide alkaloids 2-dimethylamino-3-phenyl-N-[3-(1-methylethyl)-7-(2methylpropyl)-5,8-dioxo-2-oxa-6,9-diazobicylo[.2.2]hexadeca-10,12,14,15-tetraene-4yl]propanamide (AM-1) (1) and 2-dimethylamino-3-phenyl-N-[3-(1-methylethyl)-7-(2-methylpropyl)-5,8-dioxo-2-oxa-6,9-diazobicylo[.2.2]hexadeca-12,14,15-triene-4yl]propanamide AM-2 (2) [28] . It was considered initially that the peptide alkaloids might be produced by either fungi or mosses which infested the leaves and stems. As a result, the peptides were hydrolyzed, esterified, and analyzed by chiral gas chromatography, which led to the conclusion that all the amino acid moieties belonged to the (S)-series configuration [29] , and were not produced by either moss or fungal infection of the plants.
A. tetrandra
Bl.: Traditionally used as above, it was found to contain the peptide alkaloid DA 599-1 (3) [30] .
Dyera costulata Hook.f.:
The methanolic extract of the bark showed strong activity in the brine shrimp lethality assay [17] . The isolation work that followed gave ursolic acid (4) and benzoic acid (5) [31] .
Rauwolfia sumatrana Jack.:
There are no records of any traditional use of this forest plant. Isolation work on the bark gave the alkaloid methyl-12-hydroxyakuammilan-17-oate (6) [32] .
Voacanga foetida Bl.:
The aqueous extract of the leaves of this species are traditionally used as one of the main ingredients to treat depression. Isolation work on the leaves gave voacangine (7) and vobtusine (8) [33] .
Euphorbiaceous Plants
Margaritaria indica (Dalz.) G.L.Webster:
Traditionally used as one of the ingredients for birth control, and as a tonic after childbirth, it was found to contain 15-methoxy-dihydrophyllochrysine (9) and margaritarine (10) , as well as the well-known bioactive alkaloids phyllochrysine (11) , and the minor alkaloids securitinine (12) , and securinine (13), 4-epiphyllanthine (14) , phyllanthine (15) [34,35] and securinol A. The structure of securinol A [36] was subsequently revised to 16.
Sapium baccatum (Roxb.) Ridley.:
Traditionally used as an ingredient to treat asthma and cough, the leaves of Sapium baccatum were found to contain a Daphniphyllum type alkaloid named (-)-bukittinggine (17) in high yield [37] . This alkaloid was found subsequently to have significant bronchodilation activity [38] . Total synthesis of the racemate of this alkaloid was achieved by Heathcock et al. [39] 3. Lauraceous Plants
Litsea elliptica
Bl.: This is traditionally used for house construction due to its resistance to termite attack. Its sawdust can be used as an insect repellent. The non-volatile fraction of the methanolic extract of the bark yielded the benzylisoquinoline alkaloid (+)-reticuline (18) and the volatile components undec-10en-2-one (19) and tridec-12-en-2-one (20) , which proved to be a potent attractant for and insecticidal to termites [40] .
Phoebe lanceolata (Wall.) Ness.:
The crushed young leaves of this plant are used locally for the treatment of cuts and skin infections and were found to give a (+)-test for alkaloids. Isolation work on the leaves of this plant gave nordicentrine (21) and dicentrinone (22) [41] .
Leeaceous Plants
Leea aculeata Bl.:
The crushed leaves of this plant are used to treat skin infections and were found to contain gallic acid (23) [42] .
L. indica
Bl.: Traditionally used as above, and the ethyl acetate fraction of the leaves showed strong inhibitory activity toward the test microbes. Isolation work that followed yielded 
Stephania cf. hernandifolia (Willd.) Walp. (Menispermaceae):
Like other Menispermaceous species this one has also been used traditionally to treat fever. Preliminary biological activities on the methanolic extract showed strong inhibition toward the growth of some pathogenic bacteria, strong brine shrimp lethality, as well as various activities on Hippocratic screening. Isolation work on the rhizome gave palmatine (26) , tetrahydropalmatine (27) , crebanine (28) , sukhodiamine (29) and dehydrocrebanine (30) . From the leaves and stem, kaempferol 3-O--D-glucoside (astragalin) (31) was isolated [44, 45] .
Moraceous Plants
Artocarpus bracteata Hook.:
No traditional uses are recorded for this plant, except that it provides a good wood. From the root and tree bark the new prenylated chalcone artoindonesianin J (32), as well as the known flavonoids, kanzonol (33), 6-(3methylbut-2-enyl)apigenin (34) and carpachromen (35) were isolated [46] . From the tree bark, artoindonesianin P (41), artobiloxanthon (42), cycloartobiloxanthon (43) and artonol B (44) were isolated and tested for cytotoxic activity against P-388 murine leukemia cell lines; IC 50 values of 5.9, 1.7, 4.6, and 100 g/mL were obtained, respectively [48] . Subsequently, from the tree bark, artoindonesianin Z-1 (45), Z-2 (46), artobiloxanthon (42) , and cycloartobiloxanthon (43) were isolated [49] .
A. lanceifolius
Morus macroura Miq.:
This plant is known locally as Andalas, and is famous for its strength and resistance towards termites. Andalas is also another name for the island of Sumatra, and is used as the name of the university. From the heart-wood of this plant, andalasin A (47) was isolated [50] , while andalasin A (47), andalasin B (48), lunularin (49) and oxyresveratrol (50) were found in the root trunk [51] . 
Piperaceous Plants
O. filistipula Miq.:
This species is traditionally used to treat skin infections as well as inflammation. Three alkaloids were isolated and identified as 7-methoxy-campthothecine (66), normalindine (67) and strictosidinic acid (68) [60] . Subsequently, the structure of normalindine (67) was confirmed by total synthesis [61] . 
Ophiorrhiza sp. (DA-RT6526):
Ophiorrhiza "Air Sirah DA-RT 6526" showed analgesic and muscle relaxant activities during preliminary Hippocratic screening [15, 16] . Isolation work on the aerial parts gave tetrahydroalstonine (65) 
Uncaria glabrata DC.:
The methanolic extract of this plant produced a strong convulsant effect on testing in rats during Hippocratic screening [15, 16] . Isolation work that followed gave glabratine (81), deoxycordifoline (82) and the tertiary alkaloids uncarine C (83), D (84), and E (85) [69, 70] . [74, 75] .
Others plants investigated
Clerodendron siphonanthus R.Br. (Verbenaceae): This plant
is traditionally used to treat fever, and its methanolic extract showed significant antimicrobial activity. Isolation work that followed gave 5,7,4'-trihydroxy-6-methoxyflavon (hispidulin) (104), and 5,6,7,4'-tetrahydroxyflavone (scutellarein) (105) [76] . 
Scleroderma sinnamariense Mont. (Sclerodermaceae):
The methanolic extract of this fungus produced significant inhibition of the growth of the phytopathogenic bacteria tested, and also showed significant antioxidant activity. The isolation work that followed gave methyl l4,4'-dimethoxyvulpinate (123) and 4,4'-dimethoxyvulpinic acid (124) [83] .
Conclusions:
After nearly three decades of study, the conclusion is that most of the Sumatran traditional medicinal plants investigated so far, especially the forest plants, are rich in biologically active constituents. 
Conservation of Sumatran plants:
The above work indicates that most of the Sumatran medicinal plants investigated so far have yielded new or known compounds that either showed a variety of interesting biological activities, or, based on reported work in the literature, they were active or can be assumed active. Unfortunately, when we wanted to continue the previous work. it was not easy to find samples of these previously investigated species. It happened that, when the location of the previous samples were revisited for further collection, instead of finding the samples, sometimes we found deserted logging areas, or the area was turned into a palm, cassia, coffee, or rubber plantation, or was just deserted and useless land.
Based on this fact, together with the previous observation of the possibility of losing both Sumatran plants and their related traditional knowledge, our initial Medicinal Plants Garden and Arboretum was founded in 2001 aided by a special grant from the Vice President of the Republic of Indonesia [26] . This work was then continued by a special grant from the Bank Mandiri-President of the Republic of Indonesia in 2003 [27] .
Seven years ago, our university supported and accepted the proposal to build the Botanical Garden of the University of Andalas. The University has allocated 160 ha of land to build three independent units: 1) A Medicinal Plants Garden, 2) An Arboretum, and 3) A Forest for Biological Research. This Botanical Garden was officially opened by the Governor of West Sumatra in 2007.
In the last nine years, more than 10.000 Sumatran seedlings and plantlets, collected from various ecotypes of the Sumatran forests, and which consist of endangered, economically important, and local varieties of fruits and medicinal plants, have been planted on 30 ha of the Arboretum and Medicinal Plant Garden facilities. It is hoped that this Botanical Garden will become a safe haven for these important indigenous resources to grow and develop in the future as one location for the ex situ conservation of Sumatran plants. 
